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Thus, 



Guanidinocthylmercaptosuccinic acid is reported as a carboxypeptidase N inhibitor. 
More recently, this compound has been shown to inhibit CPU, Eaton, D. U «f «L. Tbe 
Journal of Biological Chemistry. 266 (1991) 21833-21838. 

CPU inhibitors are disclosed in WO 00/66550 and WO 00/66557, and a 
pharmaceutical formulation containing a CPU inhibitor and a thrombin inhibitor is 
disclosed in WO 00/661 52. Inhibitors of plasma carboxypepddase B are disclosed in WO 
01/19836. 

Inhibitors of TAFIa are disclosed in WO 02/14285. 

It has now been found that compounds of formula (D are particularly effective as 
inhibitors of carboxypeptidase U and are thereby useful as memcaments for me treatment 
prophylaxis of conditions wherein inhibition of carboxypeptidase U is benefical. 

a compound of formula (I): 

H . ■ 

CD 



wherein: 

,s R* is phenyl {optionally substituted by halogen, hydroxy, cyano, Cm alkyl (itself 
optionallymono.substimtedbycyanoorhydroxy),CMalkoxy.CF„OCF 3 . 
m ethylenedioxy,C(0)NH J ,S(0) 2 NH 2 or phenyl(itself optionally substituted by halogen)}. 

pyridinyl or tetrahydrothienyl", 

R* is aminopyridinyl, aminothiazolyl or 3-azabicyclo[3.2.1]octyl; 
provided that when R« is o-aminopyridin-S-yl then R 2 is substituted phenyl, pyridinyl or 
tetrahydrothienyl; 

orapharmaceuticallyac^^ . 

The compounds of formula (D exist in isomeric forms and the present mvenuon 
covers all such forms and mixtures thereof in all proportion, Both the pure enantiomers, 
racemic mixtures and equal and unequal mixtures of two enantiomers are with* the scope 
of the present invention. It should also be understood that all the diastereomeric forms 
possible are within the scope of the invention. 




20 



, cy.no CMalkyl^opU^ »mo D o.sutettm^bycy™«^y). C "» ,kw!, 

R- is phony. (mono<mbsuO.«dby Wop. (.spccM, cbtao os flu*), hyd^ay. 

c^o,c M ^^«~<^^^^ 0) • CT3M ^ ,,M,e,l ' < • Iylo, 

" ^^dmylls.forcau.npl* Amioo.ni.zo.,> «, for 

e ^o,2-am to «ma*«.5-,L 3-^^ 

to , tamer .spec, .be p«s«. iavendon provide* a compound of formula (1) 
The compounds of mo pnsson. invention coo bo pmp** b, adapmuo. of meti»ds 

Wow. »^Uw-d--«-'*--^«-**«'* ,,,,- -"*T 
^ondgn^ofinmnnediamc^^ 

^(te^^ld^'^^^^"^^ 
memoxynmmy.. b«a^oxym«hy1 and 4-nemox»bonz,.. Sunab e 

„ p^g^te.^y^ioclud.^^^^c^S^ 



•Ml fa be «M to faosec-iitions whce Inhibition - » » 

blood and tissues of mammals, such as man. L ,. A ' 

* 1188 ocla t =d w«h W— ^-«» ■* *"" T*^ T* 

,, stated both mtMU. rap . mewaonent of conditions whefa there 

compounds of the invention am farther moicateo in me ins 

isani»dcsh»bleexc«ssofnioCPU/CPa 

Mo^;«««»^oftei m «<lo.«e^»^'^"'. 
p***. of t^cdusion J ratals *» fc*— ««» — •»?*>-■ 

F01 ti ra h^^on,.nc.ndeti^ti^pc*»d/«p^y b ctic«o»»n.of 



Thecompoumis of the invention me, — * "^""^ 

Tlieccmpouitds of the mvenuon may forth™ ^ 
with thrombolytics such as tissue plasminogen activator (natural, rcCOm ^'°^"^^^ 
mouftd^ostitu^uroltm*^ 

^.stor complex (JB «-=»->sW^«-^*" 

The I c^ofBio.ogio-Ch«mis« y ,mi5937-15 9 44(l»4). 

. T^^pms^is^P^'*^^*^^"' 
p ^u toB »ao««p^snUo,soW^^f.o..s<.w a eo f such.sa 1 ,ss 

he^mbefototWinedforuseinthetop,. . HMto ^ of .compound of fonnul. 

b.tm^ss^ttepresontta.e.ttonptovtdestheutoo.^njo 
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. : .. . ;•• 6 
<•n,A«,n e «ticallv ,, should be understood accordin^y. 

solvate of such a stdt. as hereinbefore defined. 

F o r d K ^ve.^ao» rf d^c^U K dos^adm talS ^w...v«-«.U. 

, tecompoundemp.oved.th.mc^ofamm^ 

. la^t^veinremenOism^^ 

^M.^ ^oedte^or^-o^^^ 

^rio,0,o 5 0 % w,o f ^in^.,^P-n^^-*^^ 

eco^offi^.ffi.orephan.^ly^^-"^'^; 4 

S owrof S »=..s*-^'^^ to ^ OTW,,haPtenaMrty 
acceptable adjuvant, diluent or carrier. 

thein^ont-^P-videaap^forfi-P^™^^ 1 — "* 

composition of the invetdion which comprise mixing a compound of formula <I). or a 

Also included in the invention are derivatives of compounds of formula (D which 

for example. <piva.o,.ox,)memvl esmm and IM^M^ — * 
carboxylic acids. 
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The 



fbllowingBxamples illustrate the invention. 
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standard. Chronwresrephy reparetioDS were petroinico ™ 

The compounds named below were n«u » 

. . ' rh«.mi«itrv Development Inc., Canada. 
2000 available from Advanced Chemistry Develop 

F Y AMPLE 1 

^Bxa^ 
(l,r-biphenyl-3-yl>3-mercaptopentanoic acid 

-■"-^^ri-Cl.dHadCNa.SO^ 
» g ave3KUM>iphenyW-yl)p^^ 

A solution of te/t-butyl S-Wrt outoxy / a ddcd to a 

30 (diemoxyphosphory^^ 

u j^/aiii 60%inmineralou,2.//nunui;i j 
sowonof^ure^de^n.^ ^ 

0°C and the mixture was stirred at o ciorw 



\W12U J 



m 



• j twp f 3 tnD was added, and the 

gave fcrt-butyl 5 (U P mixmte0 f E/Z^omers. 

yl}methyl)petit.2-enoate (1.105 g, 93%) as 
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15 



20 



DMF (2 mL) was Healed at room -^»»» " ^y.^^WlS- 
^.degassed DMF(5roL).Ato20b U »oro P w 

g.90» 

(101 MHz, CDaCN/DzO): 5 175.3, 174.*. 
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» , U» 4. .29.2. .27.9. .27.9. 127* .27.3, « «A >** «•» »* ^ 
fcrCHi^CbS 393.1637 (MtH)'. tamd 393.1650. 

fflf^MMg2 

PY AMPLE 3 

synthesised according to the procedure for Example 1. 

EX AMPLE 4 

from 3-iod<>-ArK2,4.6-trimethoxybenzyl)benzamide. 3-iodo-<V-<2,4,6- 
trimethoxybenz^benzamide was ^i^ta.3«-^^^-^ 
procedures. 



20 



30 



EXAMPLES, 

2.[(6-armnopyridin^^ 
mercaptopentanoic acid was synthesised according to the procedure for Example 1. 

P.VAMPLE6 
2.[(6.aminopyndinO-yl)memyl]-5^ 
synthesised according to the procedure for Example I. 

F X AMPLE 7 

2- K ^aminopy^^^^ 
acid was synthesised according to the procedure for Example 1. 



F.XAMPLE8 

synthesised according to the procedure for Example 1 , starting from 3-pyridm-2- 



BYAMPLE9 

2-[(6-aminop^^^^ 
acid was synthesised according to the procedure for Example I. 

KY AMPLE 10 

synthesised according to the procedure for Example 1 , starting from 3-pyndm-3- 
ylpropanal. . 

py AMPLE U 

2-[(6-aminop^^ 
acid was synthesised according to the procedure for Example 1. 

EXAMPLE 12 

2-Ko-aminopyri^^^ "* 
was synthesised according to the procedure for Example 1, starting from l-iodo-2-^ 

B^xybenzy^ 

from 2-iodophenol using standard procedures. 

FY AMPLE 12 

2-K6^an>iiiopyri^^^ 

mercaptopentanoic acid was synthesised according to the procedure for Example l.starnng 
from 4Modo-AM2A6-trime^^ 4**HWfi- 
trimethoxybenzyObenzenesulfonamide was synthesised from ^odobenzenesulfonyl 

30 chloride using standard procedures. 
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10 
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EXAMPLE 13, 

2-((6^inopyridm-3-yl)m^ 
was synthesised according to the procedure for Example 1 . 

EXAMPLE 14 

2-K6-aminop^ 
was synthesized from 2-[(6-aniinopyridin-3-yl)methyl}-3-mercapto-5-(4- 
methoxyphenyl)pentanoic acid using standard conditions for the methoxy group hydrolysis 
(concentrated aqueous hydrochloric acid at reflux under argon for 24 b). 

. EXAMPLE 15 ,^ 

2-[(6-ainmopyridin-3-yi)^^ 
pentanoic acid was synthesised according to the procedure for Example 1. 

EXAMPLE 16 

2-[(6-ammopyrimn-^yl)memylh5Kl>dimethyl-2,4-dioxo-l,2,3,4- 
tetrahydropyrimidin-5-yl)-3-mercaptopentanoic acid was synthesised according to the 
procedure for Example 1. 

EXAMPLE 17 
2-[(6-aimnopyridin-3-yl)metoy^ 
was synthesised according to the procedure for Example 1, starting from 3-thien-2- 
ylpropanal. 

a EXAMPLE 18 

2-t(6-aimnopyridmO-yl)methyl]-5-[3-(hydroxymethyl)phenyl]-3- 
mercaptopentanoic acid was synthesised according to the procedure for Example l.starting 
from l-iodo-3-{[(4-methoxybenzyl)oxy]methyl}benzene. l-iodo-3-{[(4- 
methoxybenzyl)oxy]methyl Jbenzene was synthesized from (3-iodophenyl)methanol using 

30 standard procedures. 



20 



12 



10 



bv AMPLE 19 

2-K6-aminop^^ , 

PY A MPLE 20 

M (6-annn^ 

was synthesised according to the procedure for Example 1 - 

P Y AMPLE 21 

2 - t( 6-aminop^^ 

synthesised according to the procedure for Example t. 



PY AMPLE 22 

2- [{ 6^opy^ 
ts synthesised according to the procedure for Example 1 starting from (4- 



2-t(2-Annno-^^ «" 

iX-butoIycarbony^ 
synthesised as shown in Scheme 1. 

F Y AMPLE 24 

tft^W ft™ 
synthesised according to the procedure for Example 1 starting from ^tyl «3** 

Tert-butyl 8-[3-tert-butoxy-2-(diethoxyphosphoryl)-3Hoxopropyl]-3- 
3 o azabicyclo[3.2.1]o^^^ 
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5 s 



NHBOC 



LfcuOiCCHjPOlOEtfe 
benzene /pipertolne 
reflux/l6h i 



2.NaCNBH 3 /HOAc 

EtOH/0°C-rt/72h 

18% 



X 



NHBOC 



COOlBu 



SCHEME 2 



I.CBOQaO/iPraEtN 
CH2CI2/it/48h 



^MePhjPBr/MeU/THF 
0°C-rt/48h/59% 



1. BHj/THF 
rt/48h 

2. H 2 0 2 ' NaOH 
rt/2h/99% 



HO 



I^COCOa/^N 

DMSO/CHaClg 

rt/16h 

2.0BU/THF 

rt/24h/90% 



{HK» a OP 




IBOC 



COOtBu 



l.tBuOaCCHjPOCOEtfc 
HOAc/MS4A/rt/72h 



2.NaCNBH 3 /HOAc 

EtOH/0 8 C-rt/16h 

29% 



Abbreviations 
10 DMF = dimethylfonnamide 
EtOAc« ethyl acetate 
h = hour 

HO Ac = acetic acid 
Me « methyl 
l5 MeOH = methanol 
min = minutes 
rt = room temperature 
TFA = trifluoroacetic acid 
THF = tetrahydrofuran 
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1 . A compound of formula (I): 




0) 



2. 

15 



optionally mono-substituted by cyano or hydroxy), Cm alkoxy, CF 3 , OCFa, 
halogen)), pyridinyl or tewhydrothienyl; 

provided that when R« is 6-aminopyridin-3-yl thenR* is substituted phenyl, 
Dvridinyl or tetrahydrothienyl; 

Acompoundof formula© as claimed claim 1 wherein R 1 is phenyl (substituted 
^en.hydroxy.cyano.C.^yiatse^ 
orhydroxy^Calkoxy.C^ormethylenedioxy} ortetrahydrothiophenyl. 

3 A compound of formula (I) as claimed in claim 1 , 2 or 3 wherein R 2 is 6- 
anunopyridin.3.yl,2-aminomiazol-5-ylo^ 

" 4. Acompoundofformula^ 
aminopyridin-3-yl. 

5. Processesasheremdescribedforpreparatinga 

" 6 Aphannaceudcalformuladoncontainingacompou^^ 

claims 1 to 4 as active ingredient in combination with a pharmaceuUcally 
acceptable adjuvant, diluent or carrier. 



The use 



of a compound as claimed in claim 1 in therapy. 



4 ^ tm ^A in claim 1 for the manufacture of a medicament 
The use of a compound as claimed m claim i«»u. 

for the inhibition of carboxypeptidase U. 
claim 1. 

A phanaccaM to™u«i<» <* m h ft. P— - 1-*** " 
diluent or carrier. . 
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ABSTRACT 
ICALCC 



The present invention concerns compounds of formula (I), and pharmaceutical 
acceptable salts or solvates thereof, or solvates of such salts, 

5H 




C0 2 H 

which compounds inhibit carboxypeptidase U and thus can be used in the 
prevention and treatment of diseases where inhibition of carboxypeptidase U is 
beneficial. In further aspects, the invention relates to compounds of the invention 
10 for use in therapy; to processes for preparation of such new compounds; to 

pharmaceutical compositions containing at least one compound of the invention, or 
a pharmaceutically acceptable salt or solvate thereof, as active ingredient; and to 
the use of the active compounds in the manufacture of medicaments for the medical 
use indicated above. 



